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 QUESTION 1 [4] 
 
a.  Solve for :x  5 4 2x x            (2) 
 
 
 
 
  
b. Solve the inequality    25 3 6 4 0x x x      and represent the solution in interval 
form.             (2)
       
 
 
 
 
 
 
 
 
 
 
 
 
QUESTION 2 [3] 
 
Complete the following truth table for p q r q         (3)
              
p   q   r    p q r q    
T   T  T    
T  T  F    
T  F  T    
T  F  F    
F  T  T    
F  T  F    
F  F  T    
F  F  F    
 
  
 QUESTION 3 [2] 
 
a. Write the contrapositive of the statement: “If n  is an odd integer, then 2n  is an odd 
integer.”            (1) 
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b. Rewrite the following using predicate (first-order) language: “For every real number 
x  there exists a real number y  such that 0.x y        (1) 
 
 
 
 
 
           
 
 
 
 
 
 QUESTION 4 [3]   
Find the limit 
3
2
1
1 1
lim
n
n i
i
n n 
  
  
   
          (3) 
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 QUESTION 5 [7] 
a. Use De Moivre’s Theorem to calculate 
 
20
5
1 1
2 2
.
2 3 2
i
i
 
 
 

 Express the answer in 
exponential from.           (3) 
 
 
 
 
 
 
 
 
 
 
b. Find all the cube roots of i  and express the final answers in the form .a bi   
              (4) 
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QUESTION 6 [4] 
Use the Principle of Mathematical Induction to prove that 
   33 3 3 2 21 3 5 2 1 2 1n n n                    (4) 
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QUESTION 7 [2] 
Draw a neat sketch of the graph of 2sin
2
y x
 
  
 
 on the interval  0,3 .    (2) 
 
 
 
 
 
 
 
 
 
 
QUESTION 8 [2] 
Let   23 .xf x e   Find the inverse of :f   1f          (2) 
 
 
 
 
 
 
 
 
  
MAT01A1 B OPTOM June 2014 Exam - 7 - 
 
 
   
 
QUESTION 9[4] 
Let   2
2, 1
, 1
x x
f x
x x
  
 
 
  
(a) Find  
1
lim
x
f x

 and  
1
lim .
x
f x

         (2) 
 
 
 
 
 
 
 
 
(b) Determine whether or not  
1
lim
x
f x

 exists. Motivate your answer fully. (1) 
 
 
 
 
 
 
 
(c) What can you conclude about the continuity of f  at 1?x    Explain. (1) 
 
 
 
 
QUESTION 10[3] 
(a) State the Intermediate Value Theorem.       (1) 
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(b) Use the Intermediate Value Theorem to show that the equation 6 1 0x x    
has a root in the interval  1,0 .  (DO NOT attempt to find this root.)  (2) 
 
 
 
 
 
 
 
 
 
QUESTION 11[2] 
Given that   2 1,x f x x x     use the Squeeze Theorem to find  
1
lim .
x
f x

  (2) 
 
 
 
 
 
 
 
QUESTION 12[6] 
Consider the function   2.f x x    
(a) Use the definition of the derivative of a function to find  ' 2 .f     (3) 
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(b) Find the equation of the line which is perpendicular to the tangent line to the 
curve 2y x   at the point  2;2 ,  passing through the origin.   (3) 
 
 
 
 
 
 
 
 
 
QUESTION 13[10] 
(a) Given that  2 sin ln ,y x x  evaluate 
2
2
.
d y
dx
       (3) 
 
 
 
 
 
 
 
 
 
(b) Find 
dy
dx
 if 
 
1tan
3 3
csc
2 5
x xh e x
y
x




         (4) 
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(c) Use implicit differentiation to find 'y  if   2cos 1xy y x       (3) 
 
 
 
 
 
 
 
 
QUESTION 14[3] 
Prove that  1 2cosh ln 1x x x              (3) 
 
 
 
 
 
 
 
 
 
QUESTION 15[2] 
Use l’Hôspital’s Rule to calculate  
2
lim sec tan
x
x x


        (2) 
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QUESTION 16 [3] 
Find f  if  '' cosh 2 ,xf x x e    ' 0 0,f    0 2.f         (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
QUESTION 17[2] 
Use the Fundamental Theorem of Calculus, Part 1, to evaluate 1
1
sinh
x
d
tdt
dx

   (2) 
 
 
 
QUESTION 18 [8] 
Evaluate the following integrals. Show all the integration steps. 
 
(a) 
2
3
1 7
e dx
x x
 
  
 
             (3) 
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(b) 
2
3
0
sin d

               (3) 
 
 
 
 
 
 
 
 
 
 
 
(c) 
2
sec tan
sec 1
x x
dx
x 
             (2) 
 
